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EXHIBIT B

License Amendment Request dated June 24, 1983

Exhibit B consists of revised pages of Appendix A Technical Specifications
as listed below:
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[ TS.3.10-1
REV

3.10 CONTROL ROD AND POWER DISTRIBUTION LIMITS

Aeolicability

Applies to the limits on core fission power distribution and to the limits on
control rod operations.

Ob jeet tve

To assure 1) core suberiticality after reactor trip, 2) acceptable core power
distributions during power operation, and 3) limited potential reactivity in-
sertions caused by hypothetical control rod ejection.

!

Specification

A. Shutdown Reactivity

The shutdown margin with allowance for a stuck control rod assembly shall
exceed the applicable value shown in Figure TS.3.10-1 under all steady-state
operating conditions, except for physics tests, from zero to full power,
including ef fects of axial power distribution. The shutdown margin as used
here is defined as the amount by which the reactor core would be suberitical at
hot shutdown conditions if all control rod assemblies were tripped, assuming
that the highest worth control rod assembly remained fully withdrawn, and
assuming no changes in xenon or boron concentration.

,

|B. Power Distribution Limits '

l. At all times, except dgring lp power physics testing, measured
hot channel f actors, F" and F
and in the bases, sha19 meet N e, as defined belowfollowing limits:

x 1.03 x 1.051 (2.32/P)* x K(Z) x BU(E ) !Fq j
F , i 1.55 x [l+ 0.2(1-P)]H* *

where the following definitions apply:

(a) K(Z) is the axial dependence function shown in Figure TS.3.10-5.
l

(b) Z is the core height location

(c) is the imum pellet exposure in fuel rod j for
ich the is being measured.

1

(d) BU(E.) is the normalized exposure dependence function for
Exxed Nuclear Company fuel .shown in Figure TS.3.10-7. For
Westinghouse fuel, BU(E.) = 1.0

3

(e) P is che . fraction of full power at which the core is operating.g

In the F limit determination when P 10.50, set P = 0.50.

* (2.21/P) shall be used for Westinghouse assemblies

a
_ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . J



f. ,.
.

.

TS.3.10-2
REV

.

(f) F or F is defined as the measured F or F R' .re8pectivel ,Fv3th the smallest margin or greatest exhess or ltatt

(g) 1.03 is the engi ering hot channel f actor, F , applied
formanufacturiOgtolerance.to the measured to account

N(h ) 1.05 is applied to the measured F to account for measure-
q

ment uncertainty
i

'(i) 1.04 is applied to the measured F to account for measure- jment uncertainty
.

2. Hot channel f actors, F and F shall be measured and the
9 AH,

target flux difference determined, at equilibtium conditions according to
the following conditions, whichever occurs first:

(a) At least once per 31 effective full power days in conjunction
with the target flux difference determination, or

(b) Upon reaching equilibrium conditions af ter exceeding the reactor
power at which target flux difference was last determined, by 10 '

or r. ore of rated power.

o9(equil)shallmeetF the following limit for the middle axial 80 -

the core:

(equil) x V(Z) x 1.03 x 1.05 < (2.32/P) x K(Z) x BU(E)) |F

where V(Z) is defined in Figure 3.10-8 and other terms are defined
in 3.10.B.1 above.

3. (a) If either measured hot channel factor exceeds its limit specified in
3.10.B.1, reduce reactor power and the hij neutgon flux trip setpointg
by 1 for each percent that the measured F o exceeds

Then follow 3.10.B.3.9c)r F"the 3.10.B.1 limit. .

(b) If the measured F (equil) exceeds the 3.10.B.2 limits but not the
3.10.B.1 limit, tSke one of the following actions:

1. Within 48 hours place the reactor in an equilibrium configuration
for which Specification 3.10.B.2 is satisfied, or

2. Reduce reactor powe'r and the high neutron lux trip setpoint
by 1: for each percent that the measured (equil) x 1.03
x 1.05 x V(Z) exceeds the (2.32/P) x K(Z) BU(E.) limit. i

3 i

u J
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mechanical properties to within assumed design criteria. in addition,
limiting the peak linear power density during Condition 1 events pro-
vides assurance that the initial conditions assumed for the LOCA analyses
are met and the ECCS acceptance criteria limit of 2200 F is not exceeded.

During opeJacion the plant staff compares the measured hot channel |(described later) to the limit determined |factors, Ff and4
,

in the transient d LOCA analyses. The limiting F (Z) includes measurement,
i

engineering, and calculational uncertainties. The 9erms on the right I

side of the equations in section 3.10.5.1 represent the analytical limits. '

Those terms on the lef t side represent the measured hot channel factors |
corrected for engineering, calculational, and measurement uncertainties.

F (Z), Height Deoendent Heat Flux Hot Channel Factor, is defined as the |
inum local heat flux on the surface of a fuel rod at core elevation Z

divided by the average fuel rod heat flux, allowing for manufacturing
q tolerances *on fuel pellets and rods. The maximum value of F (Z) is 2.32/P |g

for the Prairie Island reactors. This value is restricted fcrther by the K(Z)
i and BU(E ) functions described below. The product of these three factors is

F (Z)..

q

The K(Z) function shown in Figure TS.3.10-5 is a normalized function that
limits F (Z) axially for three reasons. The K(Z) specified for then
lowest sIx (6) feet of the core is based on large break LOCA analyses.
Above this region the K(Z) value is based on DNBR requirements since

.

the minimum DNBR would be expected in this region of the core, based on
power, pressure, and temperature. The K(Z) value in the uppermost
region of the core is based on the small break LOCA analyses. F (Z)g
in the uppermost region is limited to reduce the PCT expected during a
small break LOCA since this region of the core is expected to uncover
temporarily for some small break LOCA's.

The BU(E.) function shown in Figure TS.3.10-7 is a normalized function
that lialts F analyses for the ENC fuel.
These analyseh(Z) based on exposure dependentconsider pin internal pressure uncertainties, fuel swelling,
rupture pressures, and flow blockage.

t

F is the measured Nuclear Hot Otannel Factor, defined as the
mSximumlocal heat flux in the core divided by the average heat flux

~

in the core. Heat fluxes are derived from measured neutron fluxes.
'

V{Z)isanaxjallydependent function applied to the equilibrium measured
F to bound F 's that could be measured at non-equilibrium conditions.
TkisfunctionisbasedonpowerdistributioncontrolanalysesthatS

eval-
'

usted the effect of burnable poisons, rod position, axial effects, and
xenon worth.

EF , Engineering Heat Flux Hot Channel Factor, is defined' as the
a91ovanceonheat flux required for manufacturing tolerances. The ,

engineering f actor allows for local variations in enrichment, pellet I

density and diameter, surf ace area of the fuel rod and eccentricity of
the gap between pellet and clad. Combined statistically the net effect

i is a factor of 1.03 to be appl 2d to fuel rod surface heat flux.

i
I

.

9 I
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inches from the bank demand position. An accidental
misalignment limit of 13 steps precludes a rod misalign-
ment greater than 15 inches with consideration of maximum
instrumentation error.

2. Control rod banks are sequenced with overlapping banks
as described in Technical Specification 3.10.

3. The control bank insertion limits are not violated.

4. Axial power distribution control procedures, which are given in
terms of flux difference control and control bank insertion

i limits are observed. Flux difference refers to the difference
in signals between the top and bottom halves of two-section-

excore. neutron detectors. The flux difference is a measure of
the axial offset which is defined as the difference in normalized

'

power between the top and bottom halves of the core.

The permitted relaxation in F and F allows for radial power
Hshape ch.usges with rod insertson to the insertion limits. It has been

determined that provided the above conditions 1 through 4 are obs ed,
these hot channel f actor limits are met. In specification 3.10, is
arbitrarily limited for P < 0.5 (except for low power physics test ).

~

The procedures for axial power distribution control referred to above
are designed to minimize the effects of xenon redistribution on the

' axial power distribution during load-follow maneuvers. Bas ically
control of flux difference is required to limit the difference between>

i the current value of Flux Difference ( dI) and a reference value
; which corresponds to the full power equilibrium value of Axial Offset
; CAxial Of fse't = dI/ fractional power). 1he reference value of . flux
! difference varie,s with power level and burnup but expressed as axial
{ of fset it varies only with burnup.

The technical specifications on power distribution control assure that

TS.3.0(Z) upper bound envelope of 2.32 /P times Figures TS.3.10-5 and |the F4

r0-7 is not exceeded and xenon distributions are not developed2

i which at a later time, would cause greater local power peaking even
' though the flux difference is then within the limits specified by the

procedure.
1

The target (or reference) value of flux difference is ' determined as
i follows: At any time that equilibrium xenon conditions have been

established, the indicated flux difference is noted with the full
length rod control rod baak more than 190 steps withdrawn (i.e. ,>

normal full power operating position appropriate for the time in life,
usually withdrawn farther as burnup proceeds). This value, divided by
the fraction of full power at which the core was operating is the full
power value of the target flux difference. Values for all other core
power levels are obtained by multiplying the full power value by the
fractiona'l power. Since the indicated equilibrium was noted, no
allowances for excore detector error are necessary and indicated
deviation of +5 percent dI are permitted from the indicated
reference value. Figure TS.3.10-6 shows the allowed deviation from
the target flux difference as the function of thermal power.

!
.
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FIGURE TS.3.10.7
REV

Normalized Exposure Dependent
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